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Department of Physics 
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Darjeeling - 734430, India 

The air shower array has been developed since it 
started operation in 1931. The array covering an. 
area of 900 m 2 now incorporates 21 particle density 
sampling detectors around two muon magnetic spectro- 
graphs. The air „ showers- are detected in the size 
range 10 4 to 10° particles. A total of 11000 showers 
has so far been detected. Average values of shower 
age have been obtained in various shower size ranges 
to study the dependence of shower age on shower 
size. 'The core distance dependence of shower age 
parameter has also been analysed for presentation 
in the conference. 

X . Intro duc tion The age parameter which was calculated 
by fitting a particular shower with a given structure 
function is not constant over all core distances and 
shower sizes. Moreover the lateral distribution function 
does not fit well over all distances with the single age 
parameter. The age determination has been done using NRG 
as a reference function and also the forms of Hillas et 
al 1 , and Lagutin et al 2 . In all the cases of shower 
analysis it has been found that the age lies oetween 
0.3 to 1.7 for various shower sizes in the range 10 to 
10S particles. In the present study the shower size 'N e • 
and shower age 's 1 (average and local shower age) have 
been determined through standard X 2 - method using NKG 
and various structure functions. 


2. Methods In an array of 21 detectors covering an area 
of 9 00 ~m 2r , the density of the particles is estimated from 
the printed recording of the shower particles in each 
detector. 


The shower age which is estimated by fitting 
the shower densities (r) with the help of the X. -minimi- 
sation method is shown in the figures for shoxfers falling 
within zenith angle 0° - 30°. 'The fitting of NKG function 
for extensive air shower lateral electron distribution 
for a single age parameter gives some systematic errors. 
Hence the term 'local age parameter* (l.a.p.) 3(r) is 
defined by Capdevielle et al 2 as 
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v/hich gives the best fit in the neighbourhood of r for a 
given structure function f. Where = 4.5 if f is NKG 
function and X = r/r Q , r Q = Moliere radius. 

'The value of_S(r) is numerically estimated in a 
small band of distance </""r., r 
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3 . Resu lts 


and Y ij = (X i + 1)/U. + 1) 

S(r) if r. — » r. 

i J 

with r = (r^ + r ^ ) /2 . 


3 • 1 .Ag®. distri bution The age is calculated over a 
particular shower size range and a typical age 's' distri- 
bution is shown in Fig.l. We find that for showers falling 
within zenith angle 30° having sizes in the range 10 4 - 
2 x 10 4 particles the individual shower age lies between 
0.3 and 1.25. 

. Variat i o n' o f l.a.p. with core distance 

The l.a.p. distribution is shown in 
Figs. 2.1 and 2.2 in the core distance range l-20m. For 
showers in the size range 4.0 Xlog N e X 4.5, the l.a.p. 
increases with the increase of core distance, whereas for 
showers in the size range 4.5<log N e <5.3, the l.a.p. 
decreases very slowly from 2.5m to 10m and then increases 
from 10m to 20m. - 


3 . 3 . Variation o f l.a.p . wi th t he shower size 

The l.a.p. distribution is shown in 
Fig. 3 for core distances in the range from 3 -10m and from 
10-20m. It has been found that the l.a.p. decreases as the 
shower size increases from 10 4 to 10^ particles for both 
the distance ranges . 

3 . 4 . Vari ation of average age paramet e r distribution with 
sho wer siz e • 

The average age for a shower group was 
determined and plotted as a function of shower size as 
shown in Fig. 4 along with the similar data of Khristiansen 
et al 4 , Asakimori et al^, Abdullah et al^ and Gerhardy et 
al^. The average age is nearly constant over a shower 
size range 10 4 - 10^ particles. 



103 


HE 4.3-1 


4. Discussion Each shower was fitted to the Hillas func- 
tion to obtain the core coordinates and shower age. The 
average age for a shower group is consistent with other 
experiments. The present data on the l.a.p. shown in 
Figs. 2.1 and 2.2 show the constancy of l.a.p. in the 
core distance range 2 -20m. 'The dependence of l.a.p. on 
shower size in two core distance regions shown in Fig.. 3 
shows near constancy of l.a.p. in the size range 10^ - 10^ 
particles . 

5 . Conclusions It. can be concluded from the plotted data 

that the determination of average age and l.a.p. from the 
present experiment is consistent with the measurements 

of other workers mentioned above. 
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